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aid in the mixing of fuel and intake air in the engine manifold for the
proper distribution of fuel to each of the cylinders.  The timed high-
pressure injection of fuel into each inlet port or cylinder in a fuel-
injection engine reduces the distribution problem but a certain degree
of front end volatility is still necessary for starting a cold engine.
A separate starting fuel of high volatility would allow the volatility
specification of the main fuel to be greatly relaxed, but dual-fuel
systems have not proven practical to date.

The viscosity of a fuel could be greater and more variable for a
fuel-injection engine than for a carbureted engine, but the fuel octane
quality would need to be maintained.  This could effectively limit an
increase in viscosity and decrease in volatility for synthetic fuels,
as it does in most cases for petroleum-derived fuels.

This engine's ability to tolerate the higher concentrations of
nitrogen, sulfur, ash, and aromatics in synthetic fuels will be the
same as that of the carbureted spark-ignition engine, and the same poten-
tial interactions of these properties with octane quality would apply.

Compression-Ignition (Diesel) Engine

Diesel engines can use fuels with a wider range of properties than
spark ignition engines.  Although there is evidence that smoke, particu-
lates, odor, and hydrocarbons increase with lower fuel volatility, the
engine could probably tolerate less volatile fuels.  The sulfur content
of diesel fuels approaches the one percent level in some foreign coun-
tries and has been associated with accelerated engine corrosion and
wear. As indicated earlier, high nitrogen levels can cause problems.

A high ash content in synthetic diesel fuels would be undesirable,
because it could not only increase combustion chamber deposits and con-
tribute to particulate emissions but also clog fuel injectors.

The ignition quality (cetane index) of future diesel fuels should
remain at or near current levels, particularly for fuels used in the high-
speed diesels produced for passenger cars and light-duty trucks.  High
aromatic levels can be tolerated in diesel fuels, but they generally
decrease ignition quality and increase exhaust smoke.

An increase in viscosity may degrade fuel atomization in the combus-
tion chamber, but higher injection pressures likely in future engines,
particularly in open-chamber designs, should counteract the effects of
higher viscosity in fuels derived from coal and shale.  The lubricity of
diesel fuels should remain high to protect fuel-injection system com-
ponents.

Diesel engines are used not only on the road but also in rail and
marine transportation; trains and ships use large, low-speed engines that
are more suitable for less-refined fuels, with their lower cetane quali-
ties and higher viscosities.